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Abstract 
Learner-centred teaching is challenging educators to rethink their teaching methods and their perceptions as to how 
the learner learns. Using technology in collaboration with face-to-face instruction is becoming necessary, but 
educators have to take into account the different styles of teaching and the learners involved in this learning. This 
type of teaching requires: a change in the educator’s method of teaching and learning; an amount of time needed to 
learn how to use the technology; the identification of models that work with technology. Further, it must be noted 
that educators who have access to technology and have the computer competence may still not use computers for 
teaching and learning.  The authors argue that the reason for this may lie with educators’ perceptions. This paper 
examines some of the reasons why educators may not be willing to integrate technology into their teaching and 
learning even though access and competence is not an issue. The results show that at least 84 % of teachers in this 
sample who do not have an issue with access and computer competence are still not using technology in their 
teaching and learning. The authors argue that the reasons lie with the educators’ perceptions and their goals and 
therefore the need to understand perceptual control theory. 
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1. Introduction 
  In some classrooms of today, learners are able to collaborate, use critical thinking and find alternatives to solutions with the aid of computers. 
However, this requires a shift from teacher-centered delivery to a learner-centered model, which can lead to a resistance to change. This type of 
teaching requires: a change in the educator’s method of teaching and learning; an amount of time needed to learn how to use the technology; the 
identification of models that work with technology. Further, it must be noted that educators who have access to technology and have the 
computer competence may still not use computers for teaching and learning.  The reason for this may lie with their perceptions. What follows is 
an analysis of reasons why educators may not be using computers in their teaching and learning even though access and competence is not an 
issue. Perceptual control theory is used to analyze 
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We ask the question: To what extent are educators using computers for general administrative use and /or in their 
teaching, and are there reasons for this use or non-usage? 
2. The Study 
   We extracted data from a larger study (Govender, 2008) for this paper. The target population in this study was 
secondary school educators in the Ethekwini Region of KwaZulu-Natal (KZN).  
  The questionnaire was created with items validated in previous research (Abdulkafi, 2006; Venkatesh, Morris, 
Davis & Davis, 2003; Vannatta & O’Bannon, 2002; Venkatesh & Davis, 2000, Davis, 1989) and adapted for this 
study. A five point scale was used for all of the constructs’ measurement, with 1 being the strongly negative end of 
the scale and 5 being the strongly positive end of the scale.  
 
  The data was split into 2 groups namely, schools with computer rooms for teaching and schools without computer 
rooms for teaching. Firstly, an analysis on all respondents’ general computer use was performed. General computer 
use means that a respondent uses a computer for simple word processing for example, creating worksheets or 
keeping track of learners’ marks electronically etc. 
 
  In schools where there are no computer rooms for teaching, a much higher percentage (66%) of educators are not 
using a computer for simple word processing. This could be attributed to the lack of access as reported by 25% of 
respondents. However, it should be noted that there are at least 50%  of respondents in schools with computer 
rooms, who are not using computers for simple word processing. Only 8% of educators are using a computer daily 
for tasks related to their jobs. 
 
 An analysis of the data for respondents who are in schools with computer rooms shows that even though computers 
are available for teaching and they do have the competence, only a maximum of 16% of educators are using them in 
their teaching. The question to ask is: Why are these educators (84%) not using computers in their teaching?  
 
  Interestingly, in spite of the widespread recognition of the under-utilisation of technology, and the central role of 
educators in the effective use of technology, there has been relatively little research on how and why educators use 
technology (Govender, 2008). There is even less research on why educators do not use technology. Most research 
about educational technology has focused on the impact of technology on learners. The few studies conducted on 
educators have typically focused on a special subset, the successful “accomplished” technology users (Andersson, 
2008; Bryant & Hunton, 2000; Stockley, 2003) rather than the majority( especially in developing countiries), those 
who do not use technology. 
 
   
  A set of assumptions about why educators do not use technology does exist and is currently the theoretical base 
underlying many efforts to help educators integrate technology with their teaching. Some are: lack of suitable 
training, lack of technical and administrative support, lack of systemic incentives (for example, probation and 
promotion), traditional pedagogical beliefs, and resistance to change (Mumtaz, 2000). In order to help more 
educators use technology in their teaching, educational institutions internationally have begun to invest in providing 
sufficient professional development opportunities for educators to develop technical skills, while enhancing access 
to technological resources. However, there could still be problems of non-usage. 
 
  Perhaps one problem is the assumption that the lack of educator involvement in technology has been caused by the 
lack of suitable training, therefore leading to the perception that providing more opportunities to develop educators’ 
technological skills will lead to more technology integration. At first consideration this may seem quite reasonable; 
however, upon closer examination this assumption becomes problematic, because the assumed direction of the 
relationship between use of technology and training could be the reverse. That is, it would be as reasonable to 
assume that educators do not want to receive training in technology because they see no need to use it. 
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What is missing in the above assumptions is the recognition of educators as active, goal-oriented, living organisms 
Zhao & Cziko, 2001). The failure to recognise educators as purposeful human beings whose behaviours are goal-
oriented makes it impossible really to understand why, under the same circumstances, some educators would spend 
their own money to bring computers to their classrooms (Swain, 2006), while others would not use the computers 
provided for them, or would intentionally miss the time slots assigned for their learners to work in the computer 
laboratory (Mumtaz, 2000). To understand why the same demonstration would encourage some and discourage 
others, one must consider the perceptual world of the educators. What follows is a framework that attempts to look 
at educator adoption of technology from the inside. The framework provided here is based on Perceptual Control 
Theory (PCT) and examines this issue by considering the goals of educators, and how the use of technology might 
help or hinder their goals. This framework has been well supported by Zhao & Cziko (2001) and what follows is an 
interpretation of their work, and how it may apply to our respondents. 
3. Perceptual Control Theory (PCT) 
3.1. Introduction 
PCT is a model of behaviour based on control theory (details of the theory can be found in Powers, 1973 and 
Powers, 1989). Essentially, PCT maintains that human-beings and all other living organisms control perceptual 
input, or reference condition, not motor output. In other words, they have internal goals, which they strive to meet. 
As control systems, human beings act to keep their perceptions matching these reference conditions.They do this by 
acting on the environment, producing effects which, when combined with prevailing disturbances from the 
environment, produce the desired perceptions. Human goals are hierarchical. In order to maintain a higher-level 
goal, it is necessary to vary lower-level goals. In other words, lower-level goals serve as a means to achieve higher-
level goals (Powers, 1989). 
 
3.2. The Integration of Technology: Why and Why Not? 
  To apply PCT to the understanding of educators’ uses of technology, it is important to understand that educators 
are considered to have a hierarchy of goals. They vary lower-level goals to attain higher-level ones. Technology can 
be viewed as a possible means to achieve goals at a higher level. What then determines whether, or to what extent, 
an educator uses technology in his teaching? Answers to this question can be pursued by examining three aspects of 
educators’ perceptions of technology, in relation to their hierarchy of goals. 
3.2.1.  The Effectiveness of Technology in Maintaining Higher-Level Goals 
 
  PCT argues that human beings vary means to produce consistent ends. When there is a discrepancy between the 
reference conditions (goals) and the perceived state of the controlled variable, means are varied to reduce the 
discrepancy to regain the desired control. We assume an educator has the goal of delivering quality instruction to his 
learners. One reason for him to start thinking about using technology might be that he feels that somehow his 
teaching can, and should, be improved. If he perceives that his instruction is excellent, his perceived input matches 
his reference condition (goal), he will not change anything he is currently doing. 
 
   Either a change in the reference condition or perceived input due to environmental disturbances will result in a 
discrepancy between the reference condition and perceived input that calls for the system to act. In this case, such a 
discrepancy could occur when the educator raises his standards for good teaching (perhaps as the result of reading a 
book, attending a workshop, or serious reflections on his teaching). It could also take place when learners fall asleep 
or otherwise appear disinterested during the class periods, if learners’ evaluation becomes increasingly negative, or 
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if the school starts to reform the curriculum. For whatever reason, the educator realises that what he has been 
practicing for many years no longer sufficiently maintains his goal. He needs to vary his teaching practices. 
 
   There are choices for an educator to improve his teaching. These choices are influenced by the goal and lower-
level control systems. If, for example, an educator reads a book about learners who are learning much more than in 
traditional classes because their educators use the Internet in their teaching, he realises that his teaching can actually 
be much better than he has believed possible, and his definition of good teaching has changed from delivering 
excellent lectures, to encouraging learner-centred collaboration. To maintain this newly set reference condition he 
needs to vary his teaching practices. Finding key-pals for the learners and having them work collaboratively with 
learners in other schools is certainly an option. Having the learners work on a project and publish the results on the 
Web is another. Since his goal is to encourage learner-initiated learning, having learners writing essays 
collaboratively would also help to maintain the goal. Assuming that the educator is creative and experienced, there 
are many more options available to him. Faced with these possible options, the educator needs to make a decision on 
which one he should choose.  
 
   The perceived effectiveness of a possible lower-level control system is an important parameter in this model, not 
only because it decides whether it is selected to achieve a higher-level goal, but also because it can often act as a 
disturbance, causing the individual to change. In the hierarchy of control, there are often more than one lower-level 
systems that can be varied to maintain higher-level goals. These systems can differ regarding their effectiveness in 
maintaining the higher-level goal.  
 
Therefore, the knowledge that technology can more effectively maintain a current reference condition can create 
an error signal in the system. An educator may start to think about using email, not necessarily because he has 
decided to change his pedagogy, nor because his learners ask him to do so but rather because he finds email enables 
him to collect and give feedback to learners’ essays faster and he does not have to carry stacks of paper around the 
school. In fact, many educators use technology for the reason that it maintains the current goal more effectively than 
the traditional method, rather than because it helps to maintain a new goal (Anderson,  2008). Since technology use 
is at a lower-level of the hierarchy than pedagogical beliefs and teaching approaches, and because lower-level goals 
are easier to vary, it is no surprise that many educators adopt technology without changing their pedagogy 
(Anderson,  2008; Bryant & Hunton, 2000; Stockley, 2003). Although this practice has been seriously criticized 
(Mumtaz, 2000) , it should be encouraged if the promotion of the use of technology among educators is of 
importance. 
3.2.2 Potential Disturbances to Other Goals  
    
   While the perceived effectiveness of a system is an important consideration, perceived possible disturbance to 
other goals is another one that influences an educator’s decision about using technology. A control system’s actions 
on the environment can have side effects. Using technology can have side effects on other higher-level goals 
unrelated to the desired one. 
 
   A further hypothetical scenario regarding the example of the educator who has started to think about changing his 
teaching, could be that he has to decide about using email, the Web, or just in-class collaboration. After considering 
the effectiveness of all three options (assuming all are available), he ranks them in order of perceived effectiveness. 
It is assumed, for this illustration that his ranking was: publishing on the Web, email collaboration, in-class 
collaboration. However, he eventually decides to use in-class collaboration, without involvement of any technology 
instead of the more effective Web or email solution. The question is why, and the answer may simply be, because it 
is easier. “Easier”, interpreted within the current framework, means two things. Firstly, it causes less disturbances to 
other goals, and secondly, it requires less resources, which may be used to maintain other goals. For an educator, 
delivering quality instruction is not the only goal he wants to maintain. In addition, there are many other goals he 
needs to control. For instance, he may want to be seen as a competent educator, an intelligent person, the authority 
of knowledge, and a humanist instead of a computer nerd. Using either email or the Web requires him to deal with 
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computers, about which he is not particularly confident although he has been using email and surfing the Net. He is 
afraid that he might not know enough to answer the learners’ questions, which would disturb his goal of maintaining 
the image of being competent and knowledgeable. 
 
   Moreover, using email or the Web would require him to spend more time learning the technology.  Moreover, he 
may be concerned that the parents might be upset if the learners, as he has heard from other educators, are exposed 
to indecent materials on the Web. After weighing up these possible side effects of using the more effective means, 
he decides to use the less effective option, because it does not cause as much disturbance to many other important 
variables. In reality, many educators do not use technology for precisely this reason.  
 
   Therefore, for various reasons, using technology may create more disturbances for many educators, than not using 
technology. In addition to being afraid of being incompetent in front the learners, using technology may also require 
pedagogical changes, which could be a disturbance to many educators who do not share the same philosophy 
embedded in the changes. For instance, the use of technology often means more individualized, learner-centered 
classrooms in which educators are no longer the sole source and authority of knowledge. This could be very 
disturbing to many educators who are used to teacher-centered approaches because it requires them to abandon their 
routines and learn new ways of teaching. Not all educators will be able to do so and, even if they can, it would take 
time and energy that has already been committed to other activities. Studies have suggested that “high-tech” 
educators tend to hold a learner-centered approach to learning (Bryant & Hunton, 2000; Kalinga, E.A.,  Burchard  &   
Trojer, 2007; Nicolle & Lou, 2008; Swain, 2006). This is because, for these educators, using technology does not 
create as much disturbance to other goals as it does to those who hold a different view of teaching. 
 
 
3.2.2 The Ability to Control  
    
  The final aspect of technology adoption by educators that this framework considers is the educator’s ability to 
control, or phrased interrogatively, does the educator have the technology competence? According to PCT while a 
higher-level control system supplies the goal (reference condition) to lower-level systems, it does not tell lower-
level systems what to do to achieve the goal. The lower-level control systems have to be able to act on the 
environment to attain the goal on their own. The ability to control means two things: 
• the system has a functioning structure (or capacity) that enables it to perceive, compare, and act when 
necessary, and 
• the system has access to the necessary resources with which to act, otherwise, control would be impossible. 
  
   An educator may not have a functioning control system when it comes to technology. In order to use email with 
his class, the educator needs to be able to perceive whether or not his learners receive his messages, and if not, he 
should be able take actions to enable email communications. If he perceives himself as not having such a capacity, it 
is unlikely that he will use email as a means of communicating. 
 
Another component of the ability to control, is the availability of external resources. An educator needs hardware 
and software to use technology. While what is specifically needed depends on the available technology and the 
activities the educator plans to use, the educator needs to perceive that it is, or will be, available to him when 
needed. While most current assumptions about factors that facilitate or prevent wider use of instructional 
technologies seem to emphasise educators’ technical skills, and external resources, as the primary variables 
affecting educators’ decisions to use technology, in the current model they are considered secondary to the 
effectiveness and potential costs of technology. This is because, from a PCT perspective, the ability to control a 
piece of technology is lower in the hierarchy of goals of an educator than the use of technology, and lower-level 
systems can be varied to maintain a higher-level goal. In other words, if an educator decides to use technology 
because it can more effectively maintain the goal of delivering quality instruction, he can vary other lower-level 
systems to bring about that goal. Educators can learn to use technology if they do not already know how, or they can 
ask for help from technical experts if available, alternatively, they can ask learners to help. In terms of hardware and 
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software, if it is unavailable, they may consider using their own, personal equipment, or asking the management to 
invest in technology. 
 
4. Conclusion 
   According to this framework in spite of the perceived effectiveness of technology, educators may not use 
technology because it interferes with other higher-level goals they may have. When will technology become a high 
enough priority for the majority of educators so that they pursue it as a regular part of their professional 
responsibilities? Data gathered in this study indicate that while educators are increasingly citing the benefits that 
learners derive from computer use, educators must weigh the costs in terms of their time and their perceived lack of 
required competence. It is therefore important to reduce the perceived disturbance to other goals resulting from 
using technology.  
 
There are a number ways that one can help to reduce these perceived and other potential disturbances. First, 
pedagogical changes should not be required when promoting the use of technology. Pedagogical beliefs and 
practices are more difficult to change and many educators do not want to change them. Technology should fit the 
existing beliefs of educators (Mumtaz, 2000). If using technology also requires educators to adopt new teaching 
approaches as many have argued for (Bryant & Hunton, 2000; Lawless & Pellegrino, 2007; Stockley, 2003), 
educators may well resist adopting technology. So although the argument that new pedagogy should be encouraged 
is well grounded, it should not accompany the introduction of new technology. Once technology is integrated into 
the curriculum, it will introduce disturbances that will on its own necessitate pedagogical changes. 
 
   A second way to reduce potential disturbances is to develop easy-to-use tools so that educators do not need to 
spend extra time and energy trying to master the technology. Easy-to-use tools can also reduce the potential 
disturbance to the goal of “being in control” before learners since it is less likely that technical problems will arise.  
 
   A final way to reduce disturbances is to provide on-site support to educators so that when a technical problem 
arises, they have someone they can turn to for help. 
 
   The basic considerations of a PCT-based framework for understanding issues in educator adoption of technology 
have been discussed here. This framework suggests that in order to understand why educators do or do not use 
technology, we must attempt to look at educators from their perspective, rather than from an imposed paradigm.  
 
   The framework discussed here views technology as a possible way for educators to achieve their higher-level 
goals. However, the goal of using technology needs to be maintained by varying lower level systems.  
 
   Arising from the perceptual control theory framework the authors believe that the three conditions required to 
ensure the use of technology by an educator are:  
• the educator must believe that technology can more effectively maintain a higher-level goal than what has 
been used, 
• the educator must believe that using technology will not cause disturbances to other higher-level goals that 
he thinks are more important  than the one being maintained, and  
• the educator must believe that he has, or will have, the ability and resources to use technology. 
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It is the opinion of the authors that for an educator to use technology, the above three conditions must be met, 
otherwise, it is unlikely that he will use technology in his teaching. 
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